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COMPLETE SPECIFICATION 
A Pfgcsss fsr Preparing i, i^^-TetracbteropjGpase 


I 


We Dow Cause- CcsFQRiXSSM of Mid- 
land. Michigan, United States of America 
a corporation organised under the laws of 
&e State of Mfchagaa, United States c: 
5 America, do heresy declare the invention, 
for which wc pray that a patent may be 
granted to us, and the method by which 
t is. to be perfenrec. to be pernenbr^ 
described in aid by the foUowiu 
10 statement: 

This invention reiato to a process ipr 

AT»M<ll4n(T 111 * rti»1r»-«*/S»-« ^ <"••»■» Wr*. 

reacting carbon tetrachloride with ethylene. 
It is inown that carbon tetrachloride can 
55 be reacted with etnyienc in the presence 

if Mia hi i j> ■ ^ m * +n 9 0 » w* 4 4*> A p i j at | a> ^ ...p.ii ■ ■ 

chloropropane. However, the conversion 
to the desired product is only about 10 per 
-ees*. eakulated o& the carboa tetrachloride 

20 employed. Attempt; to improve the con- 
version by increasing the ethylene con- 
centra lion or by eievzting the temperature 
ara extsessely hazardous due to the pc*- 
ability of explosion, and also result in 

25 undesirable by-products. Consequently, 
the he r etofore kno w n process h not a 
cornrnercisliy f cne for preparing 
the chloropropane. 
It is the object of this invention to ptc- 

3Q vide a contmerca n y icasible process for 
preparing lJJ«3-»^~rHp^prcpans. An- 
other object is to prepare this compound m 
yields up to SO per cent. In one pass. 
Tjsss 2ave&t£ofi provides a. process lor 

35 preparing 1 J.l>3-tetrachloropropaae which 
comprises adding ethylene to amixturo of 
carbon tetrachloride and ci- tertiary butyl 
peroxide and heanng the mixture ai a 
tecsperafatfe of from I<X>°C to kss than 

40 140°C at an ethylene uressure of from 3-5 
to 10-6" Kg,/sq. cm. 
\Frice4+.6d? 2 


li hss been found thai contrary to expec- 
tations based upon what is known in* -he 
art, the above conditions give excsSsct 
yields -of lJJ,2^e^achlorcpropase 45 
a minimum of >i4e reactions to predece 
teiomcrs of this material. The above con- 
ditions are critical in that one must aix 


carbon tetrachloride and 
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60 


65 


tertiary butyl peroxide and then add ±t 
ethylene. Also the reaction temperanre 
nnzsr be marotarrwa to tne range rrom 
1CD* to less than !40 3 CL At. tr.rripr.re:urei 
below this range the reaction is too slow 
to be practical, and at temperatures above 55 
airs range deeoCTosirion of the prceact 
occurs to °*ve esremelv T> ooc vieliii- 

The pressure of the ctnylcne is also 
critical in that at roo high a concentration 
cf ethylene the pjedotnisatisg prodncs 
are telomere of the chloropropane. 

Tne reaction tfme is norcritical, althongh 
in general, sarisfacrory yields are obtsned 
af ter 1 to 2 days under th* cenditi-on* sped* 
Bed* Likewise, the conspiration of fee 
peroxide in the carbon tetrachloride is not 
critical. Obviously, the amount of peroride 
snonki be smscsest to cause the reacnen 
to proceed at a reascnabls rate* It has been 
found that compositions of from 05 to 10 70 
per cent by weight of peroxide calculated 
on the weight of the carbon ieiracalcrice 
are preferred, a&hocga more <at lea pet- 
oxide can b» used if desired. 

The process of this invention converts 75 
from 40 to 50 per cent of the carbon Tetri- 
chloride to the desired propane in one pass. 
If desired, the -T5r*scr?d carbos tssa^ 
chloride caa be dist&d f roxa the reacaoa, 
washed free from peiozide by-prod^cis, 
and reused. The conversion based urea the 
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ethylene emptoytd ranges m excess of 90 
per cent. » ... 

* Jt 39 imawetial for fea perjese atlas 
js-caricn whether afl the peroxi de :s add ed 
pnor to the action £^^^5 
whether some of the Jctodq© * 
-prior to the addiaoa or fee ekykfi* and 
tha remainder daring the course ot me 

reaction- m m • * 

1 .1 j^tetachioBopropaflft is «end a* 
a past sssctst and a aegreaser inr 
industrial eqrapmenL . 
The f6Uowmg exampJes inastraxe tae 
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heated and stirred for 20 hm *ad fcere 
was obssised a 37 per cent ykld 01 the 
desired caloro propane calculated upon the 
amount of carbon tetrachloride aed • 

Example 3 
4 J67,000 G. of carbon tetr achlorid e was 
mixed wrS 1 1/2 per cent by «* *■ 
terawy totfji peroxide nrlrrhTf! on the 
gdght of She carbon tet rachte a le . The 45 
mixture \m heated at 115* to 125*C as 
ethylene was added at *-2 ig-/»- cm. $*age 
Afar three days tha oatena] was 


EXAMFLB 1 

1&000 G. ct carbon terracnior»B was 
caarged isto a- rsacror and 220 ^ of di- 
tcrtiaxy batvi ceroxide was added. The 
mixture was heated to I20*C and efhytene 
was added to the reader at 7-03 kgjsa. csa- 
sacge. Thz reae&ja started rap idly and 
had to be cookd to maintain the tempera- 
ture in the 12tTC range- After >4ffl*rs 
dw TcatikA was stopped and the product 
/««rtTipa to obtain lJ.U-tetncnteo- 
propane in the amount of 43 per cent cat 
cuJaxcd upen the amount of carbco tr&&~ 
e^c^^espJcyed Fixiy-ssven per cent 0] 
the carbon tetrachloride was recovered 
unchanged 

Example 2 
18,455 G. of carbon tetrachloride and 
277 g. of <S-tertiar7 butyl pexoxiae were 
placed in a reactor and the mir^re sras 
heated to UO'C Ethylene was idmitted 
at 4-9 kg-/sq. cm. gauge. The reactor was 


§}2fled and 50 per cent o f the ca rbon 
tetrachloride had been ccrrerted to 
iJJ3-ietraca«*tt?*opfcfle, 

WHAT WE CLAIM IS: — 

t. A process for preparing UJ3^etr»- 
c&afop*op&ne wfecrcia cmy!c=e:s •dcaLto 
a mixture of carbon tetrachloride and dt- 
tertiary butyl peroxide and the mixture is 
bested at a temperature br 6e range from 


100*C to lea than 140*0. at an emyiene 
pressure of from 3*5 to 106 ix./sq. cm. 
gauge. 

2. A pcccrsi for preparing U>L3-teira- 
ciWmr/wse substantially as described 
with reference to any one of the Examples. 

3. 1 JJ>Teiiachloroprc^ane when pre- 
pared tvy the process claimed is either of 
th© precechsg claims, 

ELJCENGTGN AHD HrE. 
Gartered Patent Agst*. 
Bant Chambers, 329. Hieh Eolborn, 
Loudon, W.C1. 
Agents for the AppKcaats. 
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^W^^V^S^O^ JJ, So^thampi^Sr^mgt, London. W.C2 
from cop* 


